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The following points will be discussed: 
1. White noise (W.N.) calculus. 
2. W.N. version of the Bayes formula and of the Zakai equation. 
3. Solution of the filtering problem when the signal is a diffusion process. 
4. Infinite dimensional signal and observation processes: Existence and unique- 
ness of measure-valued quations governing the optimal filter. 
5. Robustness of the W.N. theory. 
6. Consistency of the W.N. theory with the stochastic alculus approach. 
Extremal Process as a Substitution for 'One-Sided Stable Process with Index O' 
Yuji Kasahara, University of Tsukuba, Ibaraki, Japan 
Let X~ (t), t >/0 (0 < a < 1) be a temporally homogeneous L6vy process with L6vy 
measure/z, (da)  = c~x ~-~I(x > 0) dx(X~(0) = 0). X, ( t )  is called a one-sided stable 
process (or subordinator) with index a and plays an important role in various limit 
theorems. Let us consider the extreme case as ~{0. 'One-sided stable process with 
index 0' does not make sense. However, S. Kotani noted the following fact: 
5f 
{X~(t)} ~ ) e(t) as a{O 
where e(t) is a nondecreasing process such that for every 0<~ t l~ <. .  -<~ tn and 
O~X 1~"  • "~Xn,  
P[e(tl)<<- x, , .  ., e(t,)<- x~] = F(x,)' ,F(x2)'~-', . . . F(xn)',,-~..-,, (*) 
where F(x )= e -~/x. A process with property (*) is called an extremal process (M. 
Dwass). 
In view of Kotani's remark we can expect hat under some situations the extremal 
process e(t) will play the role of 'one-sided stable process with index 0'. In this 
talk we will consider two well-known limit theorems and will see that they also hold 
even in the extreme case a = 0 if we change the normalizations and replace X, ( t )  
by e(t). 
First-Passage Percolation and Maximal Flows 
Harry Kesten, Cornell University, Ithaca, NY,  USA 
Let {t(e): e an edge of Z d} be an i.i.d, family of nonnegative random variables. 
In first-passage percolation (cf. [1-4]) t(e) is interpreted as the passage time of e. 
Set ao,n(bo.n) := passage time from 0 to (n, 0 , . . . ,  0) (to the hyperplane {x(1) = n}), 
and B(t)  := collection of vertices which can be reached from 0 in time t. The principal 
classical results state that for some constant /z =/z(F, d) and non random set 
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Bo = Bo(F, d) 
l imlao. ,  = l imlbo , ,  =/~ w.p. 1. (*) 
n n 
and 
1 
-B(t)~Bo w.p. 1. (**) 
t 
We shall discuss the conditions of validity for (*) and (**) and give a n.a.s.c, for 
/~ = 0 in (*), or equivalently for Bo = R d in (**). Results about the speed of conver- 
gence in (*) will be stated. 
A related problem is the study of the maximal flow between opposite faces of a 
large box when t(e) is interpreted as the capacity of the edge e. By the max-flow 
min-cut heorem this study is equivalent to a first-passage percolation problem when 
d = 2, cf. [5]. For d/> 3 it leads to interesting new generalizations. New results for 
d = 3 in this direction will be given. 
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Diffusion Model of Population Genetics Incorporating Group Selection, with Special 
Reference to an Altruistic Trait 
Motoo Kimura, National Institute of Genetics, Mishima, Japan 
In order to investigate under what conditions an altruistic trait evolves through 
group selection, the following diffusion model is formulated. Consider a species 
consisting of an infinite number of competing roups (demes) each having a constant 
number of reproducing members and in which mating is at random. Then consider 
a gene locus and assume a pair of alleles A and A', where A' is the 'altruistic allele'. 
Let x be the relative frequency of A' within a deme, and let & = &(x; t) be the 
density function of x at time t such that &(x; t)Ax represents the fraction of demes 
whose frequency of A' lies in the range (x, x + zlx). Then, we have 
0& i 02 0 
at - ~Ox 5{ Va~&} - ~xx {Max&} + c(x -if)&, (1) 
where Max and Vax stand for the mean and variance of the change in x per generation 
(due to mutation, migration, individual selection and random sampling of gametes) 
